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FIG. 3 
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ROTATING ELECTRONIC PART AND 
METHOD OF MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a rotating electronic part 

that is used for composing an input operation unit for various 
types of electronic devices, for controlling temperature of a 
car air-conditioner, and for controlling audio and visual 
signals of a household electronic appliance such as audio 
visual equipment; and to a method of manufacturing the 
rotating electronic part. 

2. Background Art 
In recent years, there is a demand for a rotating electronic 

part, Which controls volume and images for audiovisual 
equipment and the like, With a favorable touch and high 
reliability. A description Will be made for such a conven 
tional rotating electronic part, referring to FIG. 7. FIG. 7 is 
a sectional vieW of a rotating variable resistor as the con 
ventional rotating electronic part. 

Board 1 is a Wiring board made of a paper-based phenolic 
resin laminated sheet or glass epoxy resin laminated sheet. 
Board 1 is die-cut to provide central hole 1A With a round 
shape. The top surface has an outer edge formed With 
resistor element part 1B and an inner side formed With 
conductive part 1C, concentrically by means of printing or 
the like. Resistor element part 1B and conductive part 1C are 
electrically connected to external lead terminals 2 individu 
ally sWaged to board 1, respectively. Board 1 is ?xed to the 
bottom surface in the recess of case 3 made of insulating 
resin, by insert molding, so that the surface on Which resistor 
element part 1B and conductive part 1C are provided face to 
the side of the upper open of the recess. 

Wall 3B, a side Wall composing a recess in case 3, is 
formed so as to enclose board 1 to ?x the outer edge on 
board 1. The inner bottom of the recess in case 3 is provided 
With ?t hole 3A With a round shape aligned With central hole 
1A on board 1 With the same diameter, in a penetrating state. 

Rotor 4 has tubelike shaft 4C and ?at-shaped ?ange 4B. 
Shaft 4C projecting doWnWard is inserted to central hole 1A 
and ?t hole 3A from up above. The thin-Walled bottom end 
of shaft 4C is sWaged in a hom-like shape and combined 
With case 3 so that rotor 4 is rotatable. Through-hole 4A, 
provided at the center of shaft 4C, has an oval shape. The top 
of rotor 4 is provided With ?ange 4B, Which covers the top 
face of the recess in case 3 With being combined With case 
3. Brushes 5, slidingly contacting the tops of resistor ele 
ment part 1B and conductive part 1C respectively, are ?xed 
to the bottom surface of ?ange 4B. 

The conventional rotating variable resistor structured as 
mentioned above is used along With a rotation aid or the like 
?t for oval through-hole 4A of rotor 4, inserted to through 
hole 4A. More speci?cally, When rotor 4 is rotated through 
a rotation aid or the like, brushes 5, ?xed to the bottom 
surface of ?ange 4B, slide on resistor element part 1B and 
conductive part 1C on board 1. Consequently, a resistance 
value is given betWeen terminals 2 according to the rotating 
position of brushes 5. Such a rotating variable resistor is 
disclosed in Japanese Utility Model Unexamined Publica 
tion No. H04-97305, for example. 

In manufacturing such a rotating variable resistor, board 
1 is insert-molded With insulating resin, on the basis of 
central hole 1A With a round shape on board 1, to form case 
3. Therefore, the die-cut shear plane is exposed on the 
internal end surface of central hole 1A on board 1. As a 
result, When shaft 4C rotates accompanied by rotation of 
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2 
rotor 4 While contacting the shear plane of central hole 1A, 
the rough surface of the shear plane causes a rough touch in 
operation. MeanWhile, if this part is shaved, the poWdered 
shavings may enter conductive part 1C and others on board 
1 to be possible to make noise. 

SUMMERY OF THE INVENTION 

A rotating electronic part according to the present inven 
tion has a board; a case composed of insulating resin; a 
supporting projection made of resin integrally structured 
With the case; and a rotating member. The board is provided 
With a central hole and three or more notches around the 
central hole at even angular intervals. The case ?xes the 
board so as to maintain a penetration state of the central hole 
on the board. Each of the supporting projections is partially 
provided in one of the notches and projects to an inner radius 
of the central hole. The rotating member has a shaft inserted 
in the central hole on the board and is rotatably supported at 
the distal ends of the supporting projections; and a contact 
that faces to the board, makes a rotational movement With 
the rotation of the shaft, and contacts the board to output 
electric signals outWard. With this makeup, the shaft does 
not rotationally contact the internal surface of the central 
hole on the board even in rotation, making the rotational 
touch favorable. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional vieW of a rotating variable resistor 
according to an embodiment of the present invention. 

FIG. 2 is an exploded perspective vieW of the rotating 
variable resistor shoWn in FIG. 1. 

FIG. 3 is a plan vieW of a board of the rotating variable 
resistor shoWn in FIG. 1. 

FIGS. 4 and 5 are enlarged partial vieWs for illustrating 
the relationship betWeen a supporting projection and a 
notch, both essential parts of the rotating variable resistor 
shoWn in FIG. 1. 

FIG. 6 is a perspective vieW of another insulated case of 
a rotating variable resistor according to the embodiment of 
the present invention. 

FIG. 7 is a sectional vieW of the conventional rotating 
variable resistor. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 is a sectional vieW of a rotating variable resistor as 
a rotating electronic part according to an embodiment of the 
present invention, and FIG. 2 is an exploded perspective 
vieW of the same. 

Board 11 is an insulated board made of a paper-based 
phenolic resin laminated sheet or glass epoxy resin lami 
nated sheet, die-cut to provide central hole 11A With a round 
shape. The top surface has an outer edge formed With 
resistor element part 11B and an inner side formed With 
conductive part 11C, concentrically by means of printing or 
the like. Resistor element part 11B and conductive part 11C 
are electrically connected to external lead terminals 12 
individually ?xed to board 11, respectively. 

Case 13, made of insulating resin, is formed by insert 
molding board 11. Board 11 is ?xedly retained so that upper 
surface 11E, Which is a ?rst surface provided With resistor 
element part 11B and conductive part 11C thereon, is 
exposed at the inner bottom of recess 16 enclosed by toric 
Wall 13B. Round ?t hole 13A, With the same diameter as 
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central hole 11A, is provided in a penetrating state, at a 
position corresponding to central hole 11A on board 11 on 
the inner bottom of recess 16 of case 13. In other Words, case 
13 ?xes board 11 so as to maintain a penetration state of 
central hole 11A. Bottom surface 11F, Which is a second 
surface facing to top surface 11E, is buried in the resin of 
case 13 by insert molding at the inner bottom of recess 16. 

Rotor 14, made of insulating resin, as a rotating member, 
has ?ange 14B at its upper side, and shaft 14C formed 
projecting in a tubelike shape at its loWer side. Brushes 15, 
sliding the tops of resistor element part 11B and conductive 
part 11C respectively, are ?xed to the bottom surface of 
?ange 14B. Brushes 15 are contacts that face to top surface 
11E of board 11, make a rotational movement With rotation 
of shaft 14C. Each of Brushes 15 contacts With resistor 
element part 11B or conductive part 11C provided on top 
surface 11E to output electric signals outWard. Shaft 14C is 
inserted to the inner parts of central hole 11A and ?t hole 
13A from the above. Thin-Walled part 14D at the bottom end 
of shaft 14C is sWaged to the loWer outer circumference of 
?t hole 13A in a hom-like shape so that rotor 14 is rotatable. 
In such a state, ?ange 14B covers the top face of recess 16 
composed of Wall 13B of case 13. Through-hole 14A formed 
in the center of shaft 14C has an oval shape. 

Case 13 is provided With supporting projections 13C 
structured integrally With case 13 at even angular intervals 
as shoWn in FIG. 2. MeanWhile, as shoWn in FIG. 3, Which 
is the plan vieW of board 11, the periphery composing 
central hole 11A on board 11 is provided With six notches 
11D at even angular intervals. Each supporting projection 
13C is inserted in each notch 11D. 

Each supporting projection 13C projects toWard the inside 
of central hole 11A With an arc-shaped form in the horizontal 
cross section. The virtual line connecting each distal end of 
supporting projections 13C is concentric With central hole 
11A on board 11 and circular With a diameter smaller than 
central hole 11A. The top end of each of supporting projec 
tions 13C is Within the thickness of board 11 and the bottom 
end is Within ?t hole 13A. The bottom end has the same 
shape as the top end vieWed from the top. Each supporting 
projection 13C is shaped like a semicylinder vieWed form 
the side, in a line contact state With shaft 14C of rotor 14 in 
the axis direction. Shaft 14C is rotatably supported by each 
supporting projection 13C in a line contact state. 

For the rotating variable resistor composed in this Way, a 
rotation aid or the like corresponding With oval through-hole 
14A of rotor 14 is inserted in through-hole 14A, and rotor 14 
is rotated through the rotation aid or the like. Alternatively, 
rotor 14 itself is directly rotated With a ?nger or the like. 
Then, brushes 15 mounted on ?ange 14B slide on resistor 
element part 11B and conductive part 11C on board 11 
respectively With rotating operations like these. Conse 
quently, a resistance value according to an arbitrary position 
of rotating operation is available from terminals 12 through 
brushes 15. 

In this makeup, supporting projections 13C Whose distal 
ends are positioned at an inner radius of central hole 11A on 
board 11, rotatably support shaft 14C. Therefore, shaft 14C 
rotates Without contacting the inner circumference of central 
hole 11A in rotating operation. This results in a favorable 
operation touch in rotating operation. In addition, each distal 
end of each of six supporting projections 13C arranged at 
even angular intervals, each shaped like a semicylinder, 
supports shaft 14C in a line contact state in the axis 
direction. Therefore, jouncing of rotor 14 is suppressed, 
bringing a favorable rotation touch. 
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4 
When central hole 11A has a shear plane on its inner 

circumference due to die-cutting, this effect is particularly 
prominent. That is, roughness and the like are suppressed, 
bringing a favorable operation touch. Further, shaft 14C 
does not contact the shear plane of central hole 11A, and thus 
the shear plane is not shaved With rotating operation or the 
like, increasing reliability in electrical characteristic. 
A part of the upper portion of each of supporting projec 

tion 13C built Within the thickness of board 11 is provided 
in notch 11D around central hole 11A. Here, supporting 
projections 13C can be formed by ?lling notches 11D With 
insulating resin by insert molding. Even if the upper parts of 
supporting projections 13C are provided on the shear plane 
of board 11, forming supporting projections 13C in this Way 
prevents the shear plane of board 11 from shaving. 

Further, central hole 11A on board 11 is to be round, 
notches 11D are provided around central hole 11A at even 
angular intervals, and each supporting projection 13C is 
provided in each notch 11D. Case 13 in this makeup can be 
manufactured by insert-molding board 11 With positioning 
board 11 at an arc-shaped part of central hole 11A, excluding 
the positions of notches 11D. Therefore, all of the centers of 
central hole 11A, ?t hole 13A and the virtual circle con 
necting each distal ends of supporting projections 13C, can 
be easily centered With a high degree of accuracy. As 
mentioned above, When insert-molding board 11 to form 
case 13, supporting projections 13C can be formed by ?lling 
notches 11D With insulating resin by simultaneous insert 
molding. 
As shoWn by solid lines in FIG. 4, forming supporting 

projection 13C With its Width in its horiZontal cross section 
to be the same as the entire Width of notch 11D provided on 
board 11, desirably extends the diameter of the arc-shape. In 
such a setting, supporting projection 13C may be formed 
slightly out of alignment in the circumferential direction, 
depending on accuracy in insert molding of board 11, 
variation in processing or the like. In other Words, as shoWn 
by broken lines in the ?gure, thin-Walled part 13D may be 
formed at the end position of supporting projection 13C. It 
is important to adequately control accuracy of the molding 
die and in processing, to avoid such insu?icient ?lling of 
resin and defective molding of supporting projection 13C. 

Meanwhile, as shoWn in FIG. 5, supporting projection 
13C may be provided With its Width in its horizontal cross 
section to be shorter than that of notch 11D. In other Words, 
supporting projection 13C may be provided at a position 
excluding the end position of notch 11D contacting central 
hole 11A. This shape alloWs reducing occurrences of thin 
Walled part 13D shoWn in FIG. 4. In other Words, When 
forming case 13 by insert molding, this shape alloWs reduc 
ing occurrences of defective molding such as insu?icient 
?lling of supporting projection 13C formed simultaneously 
With resin. This simpli?es control in processing. The dimen 
sional difference between the Width of supporting projection 
13C in its horiZontal cross section and that of notch 11D 
could be determined considering accuracy of insert-molding 
die, processing accuracy of and notch 11D and the like. 
The above description is made for a case Where support 

ing projections 13C are allocated at six positions on the 
circumference at even angular intervals, as an example. 
HoWever, the number of supporting projection 13C is not 
limited to six. It is adequate as long as shaft 14C of rotor 14 
is rotatably supported, and thus supporting projections 13C 
could be allocated at three or more positions at even angular 
intervals. Central hole 11A may be of a shape other than a 
round one. 
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Further, as shown by the perspective vieW in FIG. 6, case 
21 made of insulating resin may be formed by insert 
molding. In the makeup in FIG. 6, at the end position of case 
21 enclosing central hole 11A on board 11, circular part 21B 
covers the top surface. Circular part 21B links circularly 
With resin composed integrally With supporting projections 
21A, including the top end of supporting projections 21A. In 
such a shape, supporting projections 21A are mutually 
connected to improve ?lling rate of resin When molding 
supporting projections 21A, making easy to form itself With 
desired dimensions, as Well as reducing occurrences of lift 
of board 11. 
When combining case 21 With rotor 14 shoWn in FIG. 1, 

the bottom surface of intermediate step 14E provided on the 
outer circumference of shaft 14C contacts only the top 
surface of circular part 21B, Which is a resin surface. 
Consequently, the rotation touch becomes further favorable. 
A rotating electronic part according to the present inven 

tion is not limited to the rotating variable resistor described 
above. For example, the rotating electronic part may be a 
rotary encoder that has a board provided With comb-teeth 
like electrodes on its surface, instead of board 11, Where a 
brush slides on the electrodes to generate pulse signals. 
Although brushes 15 are provided on the bottom surface of 
?ange 14B, brushes 15 may be extended directly from shaft 
14C Without ?ange 14B being provided. Alternatively, a 
metal roller or metal ball may be used instead of brush 15 so 
as to contact resistor element part 11B, conductive part 11C, 
or the electrodes on board 11, thus a contact may be provided 
to contact With board 11 for outputting electric signals 
outWard. Further, the present invention can be Widely 
applied to electronic parts having a component rotatably 
?tting, in general. 

In the above-mentioned description, case 13 or case 21 is 
formed by insert-molding board 11. HoWever, a method of 
forming the case is not limited to this one. For example, the 
folloWing method may be used. That is, compose the case of 
tWo parts, upper and loWer; provide the loWer part With ?t 
hole 13A and supporting projections 13C; insert board 11 
With each supporting projection 13C ?tting each notch 11D; 
and then cover the parts With the upper part of the case. 
As mentioned above, a rotating electronic part according 

to the present invention prevents roughness and shaving that 
occur betWeen shaft 14C and the end surface of central hole 
11A on board 11. Consequently, rotating electronic parts 
With a favorable operation touch and high reliability are 
obtained. This makeup is useful for composing an input 
operation unit for various types of electronic devices, for 
controlling temperature of a car air-conditioner, and for 
controlling audio and visual signals of a household elec 
tronic appliance such as audiovisual equipment. 
What is claimed is: 
1. A rotating electronic part comprising: 
a board provided With a central hole, and at least three 

notches at even angular intervals around the central 
hole; 

a case made of insulating resin, for ?xing the board so as 
to maintain a penetration state of the central hole on the 

board; 
supporting projections made of resin structured integrally 

With the case, and projecting to an inner radius of the 
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6 
central hole, a part of each of the supporting projections 
being provided in one of the notches; and 

a rotating member having: 
a shaft inserted in the central hole on the board and 

rotatably supported at distal ends of the supporting 
projections; and 

a contact for outputting an electric signal outWard, the 
contact facing to the board, making a rotational 
movement With rotation of the shaft, and contacting 
With the board. 

2. The rotating electronic part as de?ned in claim 1, 
Wherein a shear plane is exposed in an inner circumfer 

ence of the central hole. 

3. The rotating electronic part as de?ned in claim 1, 
Wherein a distal end of each of the supporting projections 

is shaped like a semicylinder to support the shaft of the 
rotating member in a line contact state in an axis 
direction of the shaft. 

4. The rotating electronic part as de?ned in claim 1, 
Wherein each of the supporting projections is provided at 

each of the notch, excluding an end position contacting 
the central hole. 

5. The rotating electronic part as de?ned in claim 1, 
Wherein a top surface of an end position around the central 

hole on the board is covered With resin structured 
integrally With the supporting projections. 

6. A method of manufacturing a rotating electronic part 
comprising: 

step A for providing a board With a central hole, and at 
least three notches around the central hole at even 

angular intervals; 
step B for forming a case made of insulating resin, for 

?xing the board so as to maintain a penetration state of 
the central hole on the board; 

step C for forming supporting projections made of resin 
structured integrally With the case, and projecting to an 
inner radius of the central hole, a part of each of the 
supporting projections being provided in one of the 
notches; and 

step D for inserting a shaft of a rotating member in the 
central hole on the board, the rotating member having 
the shaft rotatably supported at distal ends of the 
supporting projections and a contact for outputting an 
electric signal outWard, the contact facing to the board, 
making a rotational movement With rotation of the 
shaft, and contacting With the board. 

7. The method of manufacturing the rotating electronic 
part as de?ned in claim 6, 

Wherein the board is die-cut in the step A, and a shear 
plane is exposed in an inner circumference of the 
central hole. 

8. The method of manufacturing the rotating electronic 
part as de?ned in claim 6, 

Wherein the case is formed by insert-molding the board in 
the step B, and simultaneously the supporting projec 
tions are formed by ?lling the notches With the insu 
lating resin by insert molding in the step C. 

* * * * * 


